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4. I am a professor of Urn Department of Dermatology, Catholic University of 
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<Effsc;.af CpQ-ODM 4-S-Ovia ^ injection 

1> Pmvmmvs effect on the hyperimmune response of CpG«OPN 46-0 via 
intravenous fanjecSoa ht the skin hyperimmune response roo4el induced by She 
evafbumin antigen 

We i .vestigated the preventive sfec; on atopic dermatitis of CpG-ODN by 

with ovafburo - E fc mouse, 

' ' >f 1 + - ' t x oi wss prepared as shown in Fig. 1 

1. Bafb/c mice ware primed by i-p^traperlioneai) injection with OVA antigen and 
!m>ak;mt ? 1 - v t i sen ijuvant enhancing mmune esponse three 
times at one week interval. To evoke a skin immune response, mice were 
served >i>i t j „ f <, f i , ~j~ f > , tits 

control) by attaching the bandages onto the back of the mice. 

The mice were divided into three groups, Group 1 was intravenously injected 
20pg/1Q0sJ of CpG-ODN on Day 0, Group 2 was intravenously Injected 20ug/100fjl of 
CpG-ODN on Day 0 and Day 21. and Group 3 was intravenously injected 2Qpg/100pJ 
of CpG-ODN on Day 0 Day 7, Day 14 and Day 21. The CpG-ODN injected mice listed 
h^. ^-fM - , " \ f j , .rh --t of aluminum 

hyctra&fe on Day 8, Day 15 and Day 22. From Day 28, 1 00 pg of OVA In 1 00 |i PBS was 
applied v o th- * ir.dijAt.i- - ^ t\ - , ,< , 0 lauze, and 

mmune resp i, , 

was induced once again with an OVA patch. As a negative control of this test, PBS was 
injected in every injectsc- s> -* . i Ir-^ *^ i 

the time of the CpG-ODN injection. 

To investigate whether CpG-ODN 4S-0 can prevent: the occurrence of the 
1 "fit t i l n t ' x~ h hi , , 



PATENT 



Attorney Docket No.: SIGONG-13046 



positive reagent {1828-5}, and a negative control (PBS) weis intravenously injected 
ones, two f <\ - iv ..I- r v , otchvofy prwf n a - ^er 

i I i - : »< If < v • ) t , f 

the p'even^ve ' 

As a res; I as shown in F 2fi * > 1 , fth« t 1 \ 

the test reagent and OVA by i.v. injection showed remarkable improvement 
compared with that of the mouss treated wnh PBS. in addition, the test reagent 

c E-t ! , 

Fie, ' A \ v > n, ~ -i ^ , < fv ! t ^ i ) 

dermaMs by extracting antigen- exposed skins from mice and siainlng them with 
hematoxylin and eostn (H&E). Hyperkeratosis and acanthosis resulted in remarkable 
decrease in skin lesions of the mice which were intravenously injected with the test 
reagent, CpG*ODN 46-0. and positive reagent, 1826-S. The mice In Group 3, which 
were injected with 2Qpg/1O0p} of GpG-ODN four times, wem cured like the mice which 
rarely have skin lasfons, 

In addition, the production level of IgE and IgGl, which sm markers of the 
Myp f<1 « tx > . 2 hich is -s rker of the Th1«typc r\mjm 

response in serum wore investigated using EOSA. We compared the production 
o < « . t f i i it OVA 5 ■> v wc the 

experimental group (Group 1 to 3 for the test reagent ,CpG ODH 46-0, and positive 
reagent, 1826-s). The results Indicated that the mice of the experimental group 
- - - , i n CoG Or were 

injected, tne lower ievsis t ion end _ were observed, in ^ ^ 1 1 , production 
level of the antigen specific Ig62a was increased by CpG-OON. These results 
demonstrate that when CpG-ODN is injected In advenes for prevention, if may inhibit 
the generation of Th2 type antibodies (Fig. 1-3). 

't * Is. I I - r 0 n^ e } t M 

arid IgE. insreesisd >L 4 stimulates the 8 col! to produce IgE and IgGI II has been 
reported that CpG-ODN binds to the TLR9 of dendritic cells and increases Type I 
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FN, U eby < n type differentiation f primary T ceils. However Jt has also 

1 ep r m *» - - ,~ < t f t T cells. 

Therefore we investigate the effect of CpG-ODN 46-0 on IL-4 level Wa isolated 

" t - k E > ( <-) , ih I ^ If 

investigated the fevei of IL-4. As shown in Fig t-4 the level of il~4 decreased 
remarkably even when they were ones again treated with OVA. This result indicates 
that pretreatment with the CpG-ODN of the present invention prevents 
differentiations into Th2-typs n > v cells and aiso demo ? raven 

i h f < m on the p < i « >-type immune fa onses 

2> Tr*«tm®rit affect of CpG-ODN 4S-0 on the skin hyperimmune response 
modal imiucad by ovalbumin 

The hyperimmune response model was prepared using Baib/c mica. The 
ovalbumin antigen was applied to the skin of Balbfc mfes, thereby inducing lesions. 

* * *eno s\ ijectod nto the lessons sr he aics and the ctirsness 

of atopic dermatitis was investigated. 

As shown n Fig. 2-1 c to n - - ' !>-m .n 

i «J ! « > , t t , r \ sp-\ *hme 

times atone d <" - '\ nd PSS 

as a control were placed on the bssck of the mice lor one week. Wos were sensitized 
with bandages to which OVA or PBS {control) had beers applied and which were 
attached to the hack of the mice for one week. To investigate tha treatment effect on 
lesions of the mouse, CpG-ODN 46-0 ana PBS {control} were intravenously injected 
for 5 days. To confirm whether the skin immune response to antigens could be 
induced again, mice were or.. * -> - ■ } with t idsges contain*? ig antigen or 

PBS applied b r the mice for one mei- 

The skin, senj s ' sp ns of the mice were extracted - y 
eft est thereupon 

As shown in in priming by < ski 

conttrwd >, i i « ~ I *v\ - ~>s - 1 1 1 < -tn k - t - » rv cved with 

4 
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skin -"u;> t ! * -> r j f i , , . % 

de c < «. - oi :, r<ce 

the serum of the mouse group mentioned above, using &USA. As shown in Rg. 2-3, 
the levels of total SgE and antigen specific sg£ increased, while antigen levels 

Next, we investigated cytokine IL-4, which induced the expression of IgE and 
!pCi OeK a ! -5 i.>r -Jv lymph nodes oi - i se arid cc~oiftuf«d with 

CpG-OON. The love! of IL-4 was fneesured by the method described in Fig. 1-4. As 
shown In Rg. 2-4. ceiis which were isolated from a CpG-OON treated mouse did not 
ex-press !l-4 at a!f, «ven when treated with OVA again. This result suggests that 
one* skin hypersensitive response is treated by CpG-ODN, re-exposure to that 
antigen would not induce another skin hypersensitive reaction for & long time, 
f f f i i <ampl pG-ODt « < fecilverssss. in 

i H( n f ( > | i n w , , _ 3 ^ 

cultured with ovalbumin and CpG-ODN, was remarkably lower than that of ceils 
treated only with ovalbumin. 

il ' ' ' ^n hrt ,a- > >\! 4V on ~- i uev !i ot ncp< 



< The Effest ofCp<S-ODN 0-4S &y intraperitoneal injeetkm> 

3> Atopic dermatitis antota! mode! induced by Hapten (THCB) in NC/Nga 
mouse and treatment Effect 

in a NC/Nga mouse, atopic dermatitis occurs from the 8* week after birth in 
geneM ' i i , u *t ce howeve n SPf (specific 

s 



-12- 



PATENT 

Attorney Docket No.: SIGONG-13046 

^ h N orfjc-t - r ^* 

- I- s v. t < ^ i " r<' ri nste 3 i 

TNCB to the skin and injecting CpG-ODN by 5 p In SPF condition. 

As shown in Fig. 3-1. we induced atopic dermatitis in the skin of a mouse by 
appiysng TNCB for 6 weeks and the ^ectsd test reagent CpG-ODN by i p irvce a 
day for fwe consecutive days. After three days, the serum and skin were sampled 
and io^shg??^ whsfre ?^c;^n hit v; rea-ed r n-M *.,cn croup coasted 
of five mice. 

As shown in Fig. 3-2A, tie skin lesions of the mouse injected with CpG-ODN 
(46-0) by f-P- was remarkably treated when compared wffh that of the control (PBS- 
treated) group. In addition., H&E staining of the skin lesion sites showed that 
hyperkeratosis and acanthosis were lessened in the lesions of the mouse injected 
with CpG-ODN {46-0} as shown in Fig. 3-28 (x200). 

In addition, the level of IgE In the serum of the NC/Nga mouse suffering, from 
atopic dermatitis Induced by TNCB and by injected i.p with CpG-ODN (46-0), was 
examined using EUSA. As shewn in Fig. 3^, the level of IgE remarkably decreased 



4> Effect of CpG-ODN 46 0 om » e fayed m none suppressive response by TUA 



successive administration of TMA (trimeilitic anhydride) recovers by an ip injection 
with CpG-ODN. 

3-week old female Balb/c mice (weighing about 20g in body-weight) were 
divided into three groups: a negative control group that was not primed with TMA; a 
positive control group that was primed with TMA; and a experimental group that was 
primed with TMA and ip injected with CpG-ODN 46-0 Each group consisted of five 
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a priming response of the mouse using TMA, we shaved the 

i s - s and a i s mix 

dssohmd m i i MA < > t- u. 

the regton and primed. Immediately, 20 /« of CpG-ODN 46-0 
& A ' 1 s cf * k e - the 

o - - ~ group. For j negative control a mixture of acetone and olivs > 
without TMA was used. For a positive control and negative control, only PBS was 
•* ' t > '-ON The §th day after pdm&ig. a second priming was 
performed, gts the method described above. From the 5 W day to the 8 th day after 
eeeorsd priming, we measured the thickness of the ear of each mouse and applied 
12.5 & of a 10% TMA solution to both ears of the mouse to induce atopic dermatitis. 
After 24 hours, the edema or the can* was measured use^ s i i m (Fig 4-1). 

As shewn in Fig. 4-2, dermatitis was induced in the shaved abdominal region 
of the mouse by applying 100 /** of a 10% TMA solution twice (negative control 
(PBS alone): 31 .Q± 1 ,6* 10* mm, positive control (TUP atone): 88.8± G.7» 1Q" 3 mm). 

f ' i ' 1 * " ' J t " - . s ( i i3€ 

by TMA, 




<Asihma mode! for Intravenous inJeotion> 
§> Effect of CpG-ODM 4S-0 on Asthma mods* 

^ n s < < < t « I 1 > ^ t > , 

They are similar to each other in terms of il-4 and igE being secreted in excess, 
H?rsfoi i estig sd w N is effect! v sthros 

As shown in Fig. 5-1, in order to induce immune response with the ovalbumin 
(OVA) antigen, a BairnC mouse raised in PF conditions wm primed by 
s,c.(suhcutaneou& inject i) with lag of OVA m g of alum m hydroxide on 

7 
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Day 0 and 14. On Days 21, 22, and 23, immune response was induced by 
" t -m " n < t ^ s ^3 -> > > < -W> 

20, 21, 22 and 23. 20 ;jg/1O0 pi of 1826-s and 100 jig/100 pi of CpG-ODN were 

1 eteO Lv i > 1 1 t i ! t! ^ 

PBSv^^net. i < i j. i - t - % < it i ( 1 1> - 

the CpO-OOM injections. On the day after last injection, airway hyper- 

f- pO < > < 'I'll' i , - j , h< f 

f i d svfrptons of Bronco , , 

1 ■ fBAL"; o< "Us- snCL^v. s 

>S <t >h i i r m ere counted and the 

ieveis of IgGl SgG2a and IgE In the serum were measured by EtJSA. Thereafter, 
lung tissue was fixed and stained with H&E to investigate the proliferation of 
epithelial cells in the airway. 

The results of enhanced pause ;Penh) are shown in Fig. 5-2. if shows that 
f tpt< f >r i _ i \ < t < -> e ^-3 

compared to those of the positive control (see Fig. 5-2). Also. CpG-ODN remarkably 
i s is >' 1 t i o > t - a 5-3) and decreased the number of eosinophils (Fig. 
5-4} anc; the level of OVA- specific igE (Ftp. 5-5; 

These results demonstrate that CpG-ODN has a preventive effect on asthma, 
which Is one of the Th2 type diseases, as we!! as on atopic dermatitis. When CpG- 
ODN 48-0 wee administrated in high concentrations, it was also shown to have 
effects or* asthma: thus, it msy be used as a treatment reagent for patients who have 
asthma. 
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<Rg. 2~1> 

jpx Jp% 

^injectlsn of Ova/Atom 
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D «* B 14 ff ff 

<Fig. §-2> 
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7, i hereby vce iV m m statements made herein of my own knowledge srs 

and feirther ms; thsse statements *ere made wim the - 1 >• ' i<>' j fsssa 

r „ - \- < r f ! < i . , t 

i -q« s -t ^-m \ " T j - 1 . , 

statements may jeopardize ih« validity oi the application ot any palest issued 



thereon. 
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